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IN RE APPLICATION OF: Masakatsu TSUCHIAKI, et al. GAU: 
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□ Full benefit of the filing date of U.S. Application Serial Number , filed , is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§1 19(e): Application No. Date Filed 

■ Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to 
the provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

Japan 2003- 1 24 1 23 April 28, 2003 

Certified copies of the corresponding Convention Application(s) 
B are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 

□ (B) Application Serial No.(s) 
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□ will be submitted prior to payment of the Final Fee 
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1 2 Sr^-r-So 
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#CK, HI 9 H^i"ct 9 i«10(O±ffl±i:, y-h^II14^, 0lx.tir 

CVDfe^^O^TffiSrfflV^T. #!JxJ2\ 200nm*£Sf U £<7>f£. 'J yy?7 4 ffitC J; 
9f!lx.»f"7* h Py'X h/^£>&& l^y^ b (m^-^-f) £0J0cU RIE 

1S1 6 isi9-->yir2>o 
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mi OKfti^i:, htSl 6£^y-<h LT. 0 <h?£<7> 

#*ttSr^ri-*^a»Sr>f *>aA-t*it»cJ:o"rr- Mil 6^i:, 

<bM2 4 ^20nmJt»1-^>o RIEIft^OMyjttJ. y T >y*fi ^ 

MS 1 6 OUfflgBK, v V rr MM 2 0 

J&ir&o fLt, Mil 6. MM 2 0 £^y- <h Lt, v 'J =r >3£ 
«1 0 h^<7)igS14^W-r^^»^-r^y/EAi--?>-<!:m: I), Y- Mil 
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#:K> Ell lC^tJ;^:> 1?!jxJ£^^ 7 <h*£ffii/>T, ^Iji.(il2nm<7)fli 
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&v>-C, mi 2i:^fJ:^:, ^y^(^450°C, 30secfMS 

^t-^.iS^a U NiJf 2 4 <h itMLti/^ v »J n y coPal-e v 'J -»M KffcR 
S^iiKe-J^it^f ^-tir^o NiSi^^^^. v';+^-r FS2 6?i 5 \ y-^_L, h 
±, £<fc^K W >JitcffM£*L& 0 ^<Z)B#, NiSi/f 2 6 (Ommit 28nm7!;S30nm 

t&& 0 ^ot, y-*. >ijLnkm2 2<D&&mit, msim2 6<7)Tmfr 

[0 0 6 2] 

ttz, Nity'Jnvif 1 Otf^f^ftfeLTv^Tt:^ @li:^tJ:9(:, 40 
OVmmmizMfcLX, NiSiS2 6OTM^^20nm#Jt(7)fIltUNi^^-^ftf4 
L, Isjmo^i-J: 9 ^NiSi/f 2 6 <7)T®/^<bl0nnfCy:, Ni <7) aft E 7^5x10 

18cm- 3 i:^^o .r*Ui<t ^NiSiS 2 6 t y-*, KW-Y yW$L2 2 bCDHkH-ftW 

3 1 0 <DKfczvm-f h Lfrft < , ±tzmm<)mmzm&K j £i?z> 

fct, Ni(i_LKL/c J: Cv'J 3 >^ l o ^C&£flJ^«rH LT ^ 
U\ t^L^^^, ^f^«^^^t#^7ti6^ v NiSiH2 6<DT 

l±%^Z\tl$mbfrX&Z> 0 NiSi®2 6COTM^hl0nm<DHWX<Dni<D'Mm^^ 

t%ji,zM<%z>z.ta, wKomu^iium^cx^hzt^^M-t^o mi km. 

foX7Fl~m l 9, ZZ<Dfe, & L500°C (Dm-MM^M^fzm^; NiSiJf 2 6 OTI^ 
<b 50nntflJg CO g| $ (E|] £ 80nm) X 'J - ? LTLJ KtC^^o 

.T^t^O, NiSiJf2 6C0TM^^10nm-eONi<7)}^(±3xl021cm-3<h^^> o 
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T, U -?<&WfflZtit:&&&mM2*iXy<->?>m.t) s NiSiJg 2 6<9TB^<bl0nm 
tf>&g-Ctf>Ni<0*j£fi, 3xl0 21 cm-3mTU$IJP^$^TV^ £ £ 7&*:&3?&f*-e*£ 
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HI 1 2 H^f «t 9 MM 2 0 , HT-^UfBM 1 2 ±0*RtE 

[0 0 6 4] 

>kkZ^ m 1 3 [Zffilr X i NiSi/1 2 6^IU9i:->'j3 >m.itm 2 8 
2 8<7)tlfiSli, SfcK&WLfcil'K M0SFETO V - * , KW>^«2 2 <D& 

<0®^ffifi> NiSiH 2 6 OTM^^50nra@JgO^$CfigLTv^<7)-t:\ KSlfiiS. 

T-^lfW 1 2 ^-^tf«c7)^®n— »Kf£lt£ itt?, n > * * h 
9 ^t^-Ci* (Boarder less Contact <£>ff^&) 0 Z<Dtz*t>* m^-WkfeJCM* f6\W& 
[0 0 6 5] 

iO«t 9 ifiiStWy'J 3 >S«I2 8 *fc£it«fi, Si 2 Cl6^NH3^^ 
t Lfclfc^^Uf J&S?£(CVD, Chemical Vapor Deposition), j&v^i, SiH2Cl 
4fcNH3=S:fflv^lR^JlJftfltj£(ALD, Atomic Layer Deposition) K J: otlST'i 

^480°CJ^T^ig;^L1--5> <h . v «; 3 >MfbM 2 8 OJSUt^(±1. L 
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7°5X^^ttlt^Ui#c:Rffi(PACVD, Plasma Assisted Chemical 
Vapor Deposit ion) K£ oti, fefit:<7) v U rr >S'ffcM£ : fTX.&o L^U ± 

1.89J^TI' 3 &^><1 tli#f LTfe < o 
[0 0 6 7] 

^±9i:, B#iS£*jex.fcvHg:i&-c, 5'ft-Sti4'> , ;3>iji:i2 
8 * : }&J&i-&ZtX\ NiSi/f 2 6^e^)y'J n >^ 1 0 ^^NiO'ttA^PPlh L 

[0 0 6 8] 

y'j =f >m<bM3 o zmm-t&o z\(om. ^^^-ymtmso^mgk 

fijRti, 5fcKlfc9§ t £ii 0 , M0SFET<7) V , Kl/^f 2 2 $ 

jelt, me^^imm (1) K&£^*»jN&£*jBx.&v>ia«, sp*,48o 
t±, -e<7>^, do±tc^JKEiiii*^-r*!fi:'3?****?t*^, ^it, foil 

[0 0 6 9] 

Z<D£o%, fiffl-e. ^ffi^fflttSr^i-yV^^BMkiiti, #flxJ£\ 400°C 
-CO3, Si(0C2H 5 ) 4 (TE0S) ^^Mt-S-i^at&i^nirig-ei.s, 
[0 0 7 0] 

S0G (Spin on Glass) ^3£3Hfc^R n Si (0H) 4 _ n ( Rr^^TW 

*fcf>-J---£ffii/>-CIII*£&;ftfU £<7>3fc, 0Ox.tfa*#H^ f t I T\ #!]xJ£300°C 
, 3053-e^ai-<2> £ <h -C\ v '1 n >BMfcIlO#**»KJ^Ojffi$5'«:l5fe* U >> 

3 >eMb® 3 0 ltu^o 



tti!iE#2 004-3010405 



mm 2 0 0 3 - 1 2 4 1 2 3 ^- v : 20/ 

[0 0 7 1 ] 

M^T, Ell 4i:^tJ;?i:, <££fl<7>^&, #lxJ£, 'Jv^7 7rft, RIE& 
NiSifIit2 6lzMCZ>^y? ? h*-;U3 2 HMt^o RIE(22|£Pf 

^-I't-lit^y'J ^>MiLM2 8 £RIE<7)i y ^ > ^ 
^ v 3 > SI fcJH 2 8 £ 4« PbI CO ^ 7 ^ > K T & 0 xyfy 

^^l^o^^O, h*-;W3 2 ^^^^Iflit 1 2 rt^^S 

[0 0 7 2] 

#CK, ^y*?>7 h*-^3 2tf>Jg*BK*fflLfcNiSi«2 6<7)±^£, 

t*<. l&JEKfl&ofctt, HI 5 IZTFirX 9 T14£ 
W^&mVBfi* mz-lFYafrb%&^V Tm (^7^^^) 3 4 £#!l;tf£5nm<7> 
J¥£T% fllx.!**^* NiSiJB 2 6 ^_t£&ii^rCKI©-f - i: 

S3 4l±NiSii:Aiff4:*§CW«tt«riSoii:7&*-e§4o ^iiitii^ <R 
tc*v»g|3(tS:^tr|ft«MI*«^j£$^#^ S#NiSi/i 2 6 t^M^l^i 

[0 0 7 3] 

$ A, -<7)4 i ##*«^Cu2S04 ^^"tfTK^^^a U 1 0 IZMWU 

%£\imt. >*-;i/3 2 zftm-f&z o cui^mw&^m^^ -y 
& o - * t & & -> u 3 >$h tug 3 o <o±m £ Ktz 



tB£E# 2004-3010405 



&m 2003-124123 



^-v: 21/ 



ia-e|fx.4 0 tot, ffi#i&JK*jSx.fcvMB:ifi-e, ^^9 9 h*-;i/3 2^<7)# 
JK»HO^S**^T-t"-5 i fct?, NiSiS 2 6 U n 1 O^^NicOH 

o 

[0 0 7 4] 

3 ^ ^ ^ f 3 2 'M^iltl^^llt JhlfiJ^iC^ Ta<DKt> 

•jfcTifcffiv*, i/cCu^ y *&J^U^ Cu«r4»< trAl«-t?flx.(f400 , Ct;#SL^ 
i#T^A' -7 d £ T% Al^^MT^i^Kitt^iffe L> n > 9 9 h *- 

;i/3 2 KSfcU&trJ: ? \z.Wfc*Z>Z.h (>"C|4 (Al-'J7n-ft) 0 
[0 0 7 5] 

KE«&MfcSi&&tr^£»4 0*^J&^& 0 SfcK, HI 1 5 -eSttW Lfc^Si* 
lf9?IU ;wi4 0^^C, Mx.(±'T a^<b&&^'j 714 2 *3 J: tfCud* S> & 
-5St4 4«:MtS(^y>S) o M^T, 4 4 OJi^^Md <t 9 

g«\ ffi#SM i S:Sx.^v^ig:ia-C^tf1-*o NiSi* 2 6 v V 3 

^1 O^coNi Oil A £3*PltU t£oT, ft^'J -^m?/t<50|&^(iiaih$tL^o 
[0 0 7 6] 

[0 0 7 7] 

, K P >f > flit 22^)3>^n a*®* $ ft ^i^^W^MOSFET^T^^-t 

o 

[0 0 7 8] 



mtE# 2004-3010405 



#SS 2003-124123 



^-v! 22/ 



W±^L/:i9i:> NiSiJB±K % M0SFETO y - * , K V 4 X^NiSiTB «t 0 
[0 0 7 9] 

iO^frWUli, NiSig±H, MOSFET?) y - 7, , K l^f > ONiSi/f 

Si^I^^WtSLt, 0 6i£v*fij£tft5$; (1) ^5El-4tt|^iajKS:jB 

[0 0 8 0] 

it a - 1 -e, n>^n*- )\s(D^m$&-f l<>v-^,km > ±NiSifut t 

ffl^ rfig^-tir-r^tT 9 -<^^-e^ ^(Boarder less Contact^) 0 Z<Dfz£> 
[0 0 8 1 ] 

(blOnm^fi. 5xl0l8 C m-3co#Jg<7)Ni^ailL, NiSiSt y-X, Kl^yffit 
[0 0 8 2] 

JDxT, NiSiS_tK, MOSFET^y-X. KW ><7)NiSiJlTS «t «9 

^^IWLT, III6j&^(i«l5£ (1) i:iEt^M)I^Sx.^v^£K 

[0 0 8 3] 

[0 0 8 4] 



/±\SE# 2004-3010405 



&m 2003-124123 ^- v : 23/ 

ill, s^u-^mirLo^^piih-c^^o 

[0 0 8 5] 

, NiSi/i^'bov'; 3 >^«^oNi(7)«A^^iiiL, Hot, Ji^ 1 ;-^*^ 

[0 0 8 6] 

^00, Mt£*t, .go. ^';-^m^l6:<?P^'btL, L^&, 

ii^S £ ?# £ - £ ri*"C # £ o 
[0 0 8 7] 

*T-l¥^>rtLT3i^fit)^ii^-r^C^, <£v>(2, ^>^mt4<7)M0SFET(C/iV^ L 

T & , ^t^ibiv^jTU^^o ifc, 1SffcO^-$j$£W1-£M0SFET 

o 

[0 0 8 8] 

£ fc, ±ffi^M^^M0SFET£tf!U(£~II] 1 7 KjjrT J: 9 ftf&33[Ui& 5 0 
~f <?> nSMOSFET 5 2, 5 3 tpMMOSFET 5 4, 5 5 »5ifc # £ 0 - <7>fra 
SHI]^5 0 liNANDiKt^ot, 2 $ ^nMM0SFET5 2 , 5 3 t 

, 2«£im£*L/tpg!M0SFET5 4 , 5 5 ^J&& 0 EI 1 7 KiS^T, 2 Xtl A 
, Btm&FlZ flj l^^Sr^ <!:, 2l@it^JOnMM0SFET5 2 , 5 3^|WJB#H 



fttiE#2 004-3010405 



ftWH 2003-124123 



^-v: 24/ 



ONU ItitlXIZiZ r 0 J WOUfimbti&o 2AJJA, B<D7%^-ftifr—Jj 
ri* r 0 J U^^-C**t, 2 j@»J<7)pMM0SFET5 4 , 5 5 0^W-W 

nu w^jxtctt ru u^i^m^sft&o *7t, 2xt}A, BtmH?^ ro 

J l^<;WT?£>&fc, 2^3fe^iJ<7)pMM0SFET5 4 , 5 5«C0NL, ItiJjXlZ 
it r 1 J U^^^Whtt^o 
[0 0 8 9] 

Z t tfX § -5 o 

mi) 

[0 2] 

^^^^^^7tn+/p i^±C NiSi^30nmffML^^ -^cofi 
[0 3] 

U - 9 €it^Jt^lxlO-7A/cm2^^-r^^$ <D 2 mi 450V is X lF500VX<D 
[0 4] 

[0 5] 

«t K i £ V - 9 MM £ -£ & </* rt: a6 # £ *l & fftfli 



tbliE#2 004-3010405 



mm 2003-124123 



^-v: 25/ 



[me] 

frh<D^\tLm'&Z<DmWt LT, NiSi^J: ^a^^t<7)P^#-e^)^20nm^^^ 
£ 60nmH t> -5> $g H X~7fi LtzMo 
[07] 

li8] 
[09] 
[0 10] 

J: £#S#^SoSgi§X*i£^1-X*II8r®IIIo 

[mil] 

[0 12] 
[013] 

HM^^«t^,^#:^g<7)^itXS^^-rx^I»ffM0o 
[0 14] 

^Mf^jt' <t ^^2»#^a^migxfi^^-rxfs«0o 

[0 15] 

i ^>#*#^(7)t^itXfI^^1-XflM0o 
[0 16] 

i ^>###^«(7)Mjitx^^^i-X5gSff®0o 

[0 17] 

mmmm^ x i»4 i iMi«^^t7n ^0 O 

[0 1 8] 

ft-g-as £ £ x. £n+/p U , CoS i 2 v V "fr ^ K £ 35nntf&j£ L £ t § <r>&% 



aS!E# 2004-3010405 



<$M 2003-124123 ^- v : 26/E 

10 ->'J3 > ^>{£^« 

1 2 3t^8iHI*£ 

14 v-hmm 
i6 h 

18 y — * £ «£ k W y nf>ya y^it 

2 0 Mflffi 

2 2 y-y.joi^ kw y^M 

2 4 NiJf 

2 6 NiSiJl (v'J-9->f K«) 
28 y'j3>gjfci 

30 y n y$HfcJH (i^^l) 

3 2 ^y ? ^ h^-;i/ 
3 4 a''J 71 

3 6 mm 

3 8 v 'J n ygHfclg (/f HU^iM) 

4 o m 

4 2 M'j TJi 
4 4 

4 6 y^ygtfbm 

5 0 N A N D 



mSE# 2004-3010405 



mi 2003-124123 



1/ 



[mi] 



mm 




20 



40 



60 80 100 
&^aS* [nm] 



120 



140 



[El 2] 



E 



-1 
-2 
-3 
-4 
ft* -5h 

3 -9 

O) 

5 -10 



-ii 



NiSi£JML£rfro*ri§i 



60 80 100 120 
SteSB* [nm] 



140 



160 



miE# 2004-3010405 



2003-124123 



2/ 



[H3] 



CM 

E 
c 



CM 

An 

as 



[HI 4] 



10000 

9000 
8000 
7000 
6000 
5000 
4000 
3000 
2000 
1000 
0 



- 

- 


..-•* 


..•**" 

500°C 












450°C 








i i i j 



20 40 60 80 

mmmmm [mm] 



100 



100 




200 250 300 350 400 450 500 550 600 

nffiisi [°c] 



miE# 2004-3010405 



WM 2003-124123 



3/ 



[05] 

1000 
900 

,-, 800 

c 

J 700 - 

gff 600 - 

£ 500 

5 400 

6 _ 
£<Ji 300 

nife 200 
100 h 

0 
300 



[m 6 ] 




350 400 450 
ftM&SftM [°C] 



500 



550 



600 



550 - 
O 500 - 



350 - 



300 



t 




20 30 40 50 60 

•>U"*M FTMfr [nm] 



tatE# 2004-3010405 





{JiliE#2 004-3010405 




ttimW 2004-3010405 




ffisE# 2004-3010405 



SI 2003 — 124123 



^-v: 7/ 



m i 4] 



20 26 T 28 



30 

1 



32 




18 14 16 



HiSE# 2004-3010405 



mm 2003-124123 



8/ 



[HI 6] 



40 38 46 40 




miiE# 2004-3010405 



2 0 0 3 - 1 2 4 1 2 3 y : 9/E 




8^35$ [nm] 



mtE# 2004-3010405 



#fl 2003-124123 ^- V : 1/E 

0 h?)^M<7>^2rt 5 \ vn^ Kg^TB^<b20nm7I/S60nmt&& J: 9 

T c = aXDj + b 

T c tt, SW&3<0K&#fi)£[ < C;U D j f±, NiSiTM^Ogs^ 

a = 6. 11 (20< D j ^ 26) 

= 1.60 (26 < D j ^ 60) 

b = 291 (20 < D j ^ 26) 

= 408 (26 < D j ^ 60) 

[ii^m] m 1 



t±lBE#2 004-3010405 



ft « 



#1.2 003-124123 
til I A I I ffi a 



[000003078] 
200 1^ in 2B 
^m^^E^if -T lit If 



